Specific and common antibodies to staphylococcal enterotoxins A and E (SEA and SEE) were isolated from anti-SEA and anti-SEE antisera by affinity chromatography. Anti-SEA and anti-SEE antisera were passed through a column with the cross-reacting enterotoxin coupled to a CNBr-activated Sepharose 4B matrix. Specifically bound common antibodies were eluted with NaSCN. The isolated specific antibodies reacted only with the homologous enterotoxin, whereas the common antibodies gave a reaction ofidentity with both enterotoxins in double gel diffusion plates. The common antibodies had a higher titer against SEE than against SEA. The significance of the isolation of antibodies common to two separate protein molecules is discussed.
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The staphylococcal enterotoxins (A to E) are a series of closely related proteins which cause staphylococcal food poisoning when ingested by humans. Their toxic action is speculated to be due to a common molecular structure (9) , while the major antigenic sites are known to be different because each enterotoxin reacts with its own specific antibodies (7) . Their close relationship, toxic action, and relatively low molecular weights (25,000 to 30,000 [4] ) afford an excellent opportunity for the study of the relationship of toxicity, antigenicity, and structure. The fact that cross-reactions between some of the enterotoxins do exist (5) provides one means of approach to this problem. Enterotoxins anti-SEE (titer = 7). Anti-SEA contained a higher titer of the common antibodies than did anti-SEE when they were titered against both enterotoxins by the single gel diffusion tube method (Table 1) . The titer obtained with the heterologous enterotoxin was taken as that of the common antibodies. The relative amounts of specific and common antibodies were demonstrated also in double gel diffusion plates. The concentration of anti-SEE required to give a precipitate line with SEA was higher than the concentration of anti-SEA required to produce an equivalent line with the same amount of SEE. Spurs formed by anti-SEE and SEE were generally longer than those formed by anti-SEA and SEA (Fig. la) , indicating a greater amount of the specific antibodies in anti-SEE.
Isolation of specific and common antibodies. The specific antibodies were separated from the common antibodies by treating the enterotoxin-coupled CNBr-Sepharose 4B column with less antiserum than required to saturate the columns with the common antibodies ( Table 2) . Only the specific antibodies appeared in the effluent, since under these conditions the common antibodies, along with small amounts of the specific antibodies, were adsorbed (Table   2 , Fig. ib) . The specific antibodies that were (Fig. ic) . Saturation of the columns with common antibodies prevented adsorption of the specific antibodies, but only when high-titered antisera were used. Some adsorption of specific antibodies was observed when saturation was done with low-titered antisera ( Table 2) .
The eluant of choice for eluting the common antibodies from the column was 3 M NaSCN. It gave better recoveries than other concentrations of this reagent or than did 0.2 M glycine-hydrochloric acid buffer containing 0.5 M NaCl at a pH of 2.8. Recoveries were only 35 to 45%, which was due partly to loss of antibodies during concentration and dialysis of the fractions from the columns. Also, dissociation of the enterotoxinanti-enterotoxin complex is more difficult than for many other antigen-antibody complexes.
Serological reactions of specific and common antibodies. A mixture of the common antibodies isolated from anti-SEA and anti-SEE gave a precipitate line of identity with SEA and SEE, whereas the specific antibodies, from which the common antibodies were separated, gave precipitate lines only with the homologous enterotoxins (Fig. 2) . Common antibodies from either anti-SEA or anti-SEE gave a higher antibody titer against SEE than SEA (Table 3) . This was reflected also in double gel diffusion plates, where the precipitate line with SEA was closer to the antibody well than the line with SEE (Fig. 2) .
Precipitate zones obtained with either the isolated specific or common antibodies with SEA and SEE in single gel diffusion tubes were usually less intense with less clearly defined advancing fronts than those obtained with whole antisera. Mixing the specific and common anti- a Equal volumes of common and specific antibodies were combined, e.g., 0.25 ml of common antibodies (titer = 8.6) was mixed with 0.25 ml of specific antibodies (titer = 13) from anti-SEA.
bodies enhanced the intensity and sharpness of the precipitate zone. Titers of the mixtures were similar to the sum of the specific and common antibody titers (Table 4) . DISCUSSION The isolation of common antibodies for SEA and SEE is proof that cross-reactions between these two enterotoxins, as proposed previously (3), do exist. Thus, one can conclude that these two enterotoxins have areas of common structure which should be identifiable with the common antibodies. The similarity ofthe amino acid composition of the two enterotoxins (4) adds strength to this conclusion. The amino acid sequence of SEA will soon be completed, and work will be initiated on the sequence of SEE.
The observation that it took more anti-SEE than anti-SEA (1.5 times more common antibodies) to saturate an affinity column of the heterologous toxin type indicates that there are more available common antigenic sites on the SEA molecule than on the SEE molecule. Other supporting evidence for this hypothesis is that a larger amount of SEE than SEA was required to give an equivalent reaction in single and double gel diffusion reactions with the common antibodies. These observations lead us to expect that there are available common antigenic sites in SEA and two in SEE. If this is so, two of the sites in SEA should be the same, because the sites in SEA must be functionally the same as those in SEE.
The enterotoxins, a closely related group of proteins, provide an excellent opportunity for investigating the antigenicity-structure relationship in proteins. The common toxic action of all the enterotoxins suggests that the toxic site is a common one. Evidence in the form of a common seven-amino acid residue sequence for SEA and SEB adds credence to this suggestion (9), although concrete evidence that this is the toxic site has not been obtained. The fact that this is the largest common area of structure in these two enterotoxins and that they have no common antigenic sites (15) would rule out this area as an antigenic site.
The cross-reactions between the other enterotoxins afford additional opportunities for determining the structure of antigenic sites. Of particular interest is the difference in the minor antigenic sites of SEC1 and SEC2, because the amino acid compositions of these two enterotoxins differ only in a few residues (10) . The difference in structure should be minor, which would make identification of the minor antigenic sites simpler. Additional information that will be of help is that SEC1 can be nicked in at least two places and the parts separated (13) . One would expect that the separated parts can react with the SEC, antiserum, as has been demonstrated for the two parts of SEB (14) . The latter information will be of much help in identifying the antigenic sites in these proteins. Such opportunities are relatively uncommon.
The major import of this work is that antibodies common to two separate but related protein molecules have been isolated, which will provide an important tool for locating antigenic sites in these proteins. The use of affinity chromatography for this purpose is important also and should be noted because of its possible value to other investigators working in similar areas.
